Value orientations towards wildlife affect the way people perceive nature and their connection with animals. In particular, the social psychological literature within the environmental field suggests that there are two main orientations of people towards wildlife: mutualism and domination. This body of literature has shown how wildlife value orientations can serve as predictors of attitudes and behaviours toward wildlife and form the foundation of human-wildlife conflicts. A common approach in the non-market valuation literature is to include information on attitudes and values in the deterministic part of the utility function, leading to problems of endogeneity bias. To avoid this, analysts have recently shifted their attention to approaches based on latent variables. This paper presents an application of a latent variable and latent class model, to understand how latent orientations influence choices, in a case study in the Italian Alps. The intuition is that different underlying individual value orientation affects preferences and the level of willingness to pay and should be therefore considered in choice models. The latent variable is used to explain class membership of respondents. Results indicate that the latent variable has a significant effect in class allocation and that the hybrid model performs better than a simple two class model. Results provide guidance on the social acceptability of management interventions and can support public decision-makers in the modulation of wildlife management policies for balancing the needs of conservation and outdoor recreation, explicitly considering existing human-wildlife conflicts.
Introduction
(Canis lupus Linnaeus), the lynx (Linx linx ) and the salamander of Aurora (Salamandra atra aurorae), a rare subspecies of the alpine salamander. Wolf and lynx, extinct in Trentino around the end of the 19th century, naturally came back from neighbouring areas, in particular the wolf from the Italian Appennine and the lynx from Switzerland. At present, there are seven wolves and only one lynx in the regional area, 156 therefore the population size is not enough to assure the survival of the species. The salamander of Aurora, which was already large, but it might approximate the assessment of individual orientation. The inclusion 196 of four indicators is in line with several hybrid CE studies (for example, Hess and Stathopoulos, 2013; Hoyos 197 et al., 2015) . In the final model, we included the four statements that interviewers reported to be the most 198 clear for respondents, however we also conducted a sensitivity analysis using different set of statements and 199 results did not change significantly. Section number two contained questions on emotions provided by respon-200 dents in their interactions with wildlife. These questions were not related to VOs and were not considered 201 in this study. Section three contained choice cards which were preceded by an explanatory text that was 202 read by interviewers before showing the cards. Respondents were informed that wolves, lynx and salaman-203 ders of Aurora are protected and managed in Trentino from the Province of Trento and from the natural 204 parks within specific European projects. Then they were informed about the actual situation (7 wolfes, 1 lynx and 10 salamander) and we explained that the actual situation can improve, but also deteriorate if no 206 management actions are going to be taken. We gave no description of any management actions. The null 207 alternative was presented to respondents as the 'do-nothing situation' in terms of management, what will 208 happen if management actions are not implemented. We then added that an entrance fee for the park might 209 be a solution to increase revenues and address conservation issues. Finally, we included some cheap talks to 210 inform respondents that results will be used by the Province of Trento to improve management policies and to 211 encourage accurate responses. Cheap talks were remainders that they had to consider their budget and that 212 if they agreed to pay a fee they would have less money for other purchasings. The preparation of the CE was 213 carried out following guidelines available in the literature (Hoyos, 2010; Riera et al., 2012) . The attributes 214 selected for the survey, as shown in table 2, are the number of animals for wolves, lynx and salamanders; the 215 cost attribute was an entrance fee for parks and natural areas in Trentino. At present, there are no entrance 216 fees and visitors can access all natural areas for free, therefore our payment veichle is hypothetical. However 217 a ticket could be a solution to increase parks' self-funding. In fact, in Trentino, parks have to co-finance 218 activities related to biodiversity conservation, thus an entrance fee was included as a way for tourists to 219 contribute to these actions. Attributes and attribute levels were determined by experts and scientists. In Trento stated that a viable population for wolves and lynx was of about 45-50 individuals and a maximum 222 of 90-100. Within this range the carrying capacity of the territory is respected and wolves and lynx are ex-223 pected not to compete for habitat and food. Salamanders could potentially have a bigger population, but the 224 pre-test highlighted that larger levels lead people to think the animal was not in danger and non-attendance 225 of this attribute was high. Therefore, we decided to maintain the same attribute levels also for salamanders.
226
Despite experts proposed levels for animal populations that are respectful of the local carrying capacity, there 227 could be correlation across attributes if some management actions are proposed. For example, if we stated 228 that larger populations had to be achieved by an increase in the habitat quality, this would imply a better 229 ecosystem for all the animals and their population would increase simultaneously. For this reason, we were 230 careful in avoiding management suggestions, so that we were able to capture uncorrelated preferences for 231 each of the species 1 . During the pre-test phase we also asked some questions that can be used to understand 232 whether respondents perceived attributes to be correlated. For this purpose, we asked respondents their opin-233 ion on the current size of the populations of wolves, lynx and salamanders. Since most of the respondents 234 reported high numbers of animals and thought that the populations were increasing, this brings additional 235 evidence that respondents, on average, did not perceive particular problems in the coexistence of the animals.
237
After the pre-test we noticed that there was a quite large share of preferences for the null alternative, 238 which was chosen 20.5% of the time as first best and 7.7% of the time as second best. This result, together 239 with a previous experience on wildlife study in the same study area, which also detected a large share of 240 SQ choices (Agnolin, 2012), led us to worry for the SQ bias. The SQ coefficient was positive, suggesting 241 positive utility for the current situation. We suspected that using the real SQ led people to be more likely to 242 choose it, because they could have a certain number of animals without paying for them. In this way policy 243 improvements provided by larger population sizes were not properly highlighted, therefore we opted for a 244 null alternative (Olsen et al., 2012; Whittington et al., 2017; Scarpa et al., 2011) , which is often used in the 245 literature and contributed to improve the model 2 . We believe that this does not impact on final estimates, as 246 our objective was to estimate marginal WTP and not consumer surplus, for which a hypothetical SQ could 247 have caused problems when applying the log-sum formula (Hanemann, 1984) , because the comparison of the 248 policy improvement with the baseline SQ would be complicated. 249 250 1 A small effect of correlation between attribute levels might still be present and this is a limitation to consider when interpreting the results.
2 As one reviewer suggested, in our experiment part of the SQ bias could be caused by the payment vehicle we chose, as an entrance ticket could be opposed by tourists. However, a different mandatory instrument was difficult to retrieve and voluntary payments are often inadequate as they tend to overestimate the WTP (Wiser, 2007) . We believe that this effect is likely to be small, because paying a fee for a natural park is expected by the new law on natural areas (art. 18 L. 394/91).
Question

Orientation
WVO1
We should strive for a world where theres an abundance of wildlife for hunting Domination
WVO2
The needs of humans should take priority over fish and wildlife protection Domination
WVO3
We should strive for a world where humans and fish and wildlife can live side by side without fear Mutualism WVO4 I value the sense of companionship I receive from animals Mutualism Entrance fee for parks (in e) 0, 3, 6, 9, 12, 15, 18 We hypothesized a non-linear relationship between population sizes and people's WTP. People might 251 be willing to pay for a viable population but, at the same time, they might want not too big populations 252 because they may generate human-wildlife conflicts (Dickman, 2010; Kubo and Shoji, 2014) . For this reason, 253 we tested non-linearities in the utility with two models, one with a linear specification of the utility function 254 with a dummy for each attribute level (with twenty parameters to be estimated) and a quadratic specification 255 (with eight parameters), with a linear and quadratic coding for each attribute, in a multinomial logit model.
256
The log-likelihood were very similar (-5300 in the linear model and -5335 in the quadratic model) but the 257 BIC was lower for the quadratic model. For this reason, we decided to use the quadratic expression of the 258 utility function also in the more complicated subsequent models, which has also the advantage of a smaller 259 number of parameters to be estimated. The monetary attribute was linearly coded.
260
Each respondent was asked to complete twelve choice tasks, composed by a null alternative and two other 261 alternatives. The chosen answer format was the best-worst scaling (BWS) (Flynn et al., 2007) , through 262 which each interviewed person had to express his/her best and worst alternative, among the three available.
263
The BWS assures accurate estimates and provides a larger number of observation compared to the common 264 pick one solution, with only a small effort increase for respondents. An example of choice card is provided 265 in figure 1. The final section of the questionnaire included the usual socio-demographic characteristics (e.g., 266 gender, age, education and income). For the present analysis, the relevant population was assessed to be 267 composed by tourists in the province, aged 18 or more, which were reached and surveyed on site. allows defining the observed part of the utility through a statistical model (Manski, 1977) . According to 280 RUM, the utility that respondent n derives from alternative i in the choice situation t is given by: the assumption of preference homogeneity in the entire sample.
291
In the LC framework, given class membership c, the probability of a sequence of T n choices made by 292 individual n is given by (Shen, 2009) :
where y n is the choice made over the total number on choice situations T n and J is the number of alternatives 294 in each choice situation 3 .
295
The second structural set of equations concerns the latent variables. We include two latent variables, one 
Where I qnl , i.e. the answer to VO questions, is a function of the latent variable LV qn and the vector 309 of parameters to be estimated ξ q . Value orientation questions were collected on a seven point scale (from 310 strongly disagree to strongly agree), subsequently recoded in a three level scale. Categories "strongly disagree" 311 and "disagree" were merged together and recoded as one, median classes ("mildly disagree", "neutral" and 312 "mildly agree") were coded as two and "agree" and "strongly agree" were coded as three. This should not 313 modify the result as the order of preference is maintained. This question format has an intrinsic ordering of 314 the answers, thus an ordered logit model has been used for modelling the measurement equations. Ordered 315 logit includes threshold parameters for the latent variable (Greene, 2003) , which need to be estimated:
where τ ql1 is the first threshold parameter and δ ql the width of each ordered class. The latent variables 317 LV 1n ,..., LV Qn are linked to the choice model as well and enter the class allocation probabilities π n,cs , that found that 44% of respondents showed mutualism, 21% a dominant orientation and 35% none of the two.
346
They also pointed out that their sample was mainly composed by people living close to natural areas and 347 that there is a dichotomy between urban and rural residents, with people living in rural areas to be more in tourists). Tourists were more supportive of huemul conservation policies and were also more likely to pay the 359 reserve entry fee.
360
The large share of people with high scores in the mutualist orientation statements, as well as small shares 361 of agreement with dominant orientation statements confirms a societal shift from dominance to mutualism, 362 which is a result of modernization (Manfredo, 2008; Manfredo et al., 2009 Manfredo et al., , 2016 . We conducted a χ 2 test 363 to check the association between the four orientation propositions. All tests were significant at one percent 364 confidence level (p-value = 0.002 and p-value = 0.000, respectively), thus the null hypothesis of independence 365 between answers was rejected. This result strengthens the idea that answers to domination and mutualism 5.66·10 −02 *** ω mut -1.75 7.59·10 −01 ** -3.66·10 +00 6.10·10 −01 **** δ 1 -3.25·10 +00 4.89·10 −01 **** δ 2 -2.02·10 −06 7.96·10 −01 ξ 7.73·10 −01 1.57·10 −01 **** LL -1379 **** p < 0.001, *** p < 0.01, ** p < 0.05, * p < 0.1 for their conservation. Conversely, the coefficients associated with quadratic number of animals is negative.
399
This result indicates a concave relationship between individuals' utility and number of specimen in the animal 400 populations.
401
In class number one, significance levels of the estimated parameters is rather poor. In fact, only the ASC 402 coefficient is statistically significant at 5% level. In this class, respondents seem not interested to increase 403 the population of wolves, lynx and salamanders. Probably, the insignificance of parameters is due to the fact 404 that in this class members do not care much about wildlife. In the second class, the trend is different in terms 405 of significance, the estimated parameters are in fact almost all statistically different from zero. this class are larger than class number one, indicating that increasing the number of animals provides higher 423 utility for people in this class. This is also reflected in larger WTPs for the three animals, which will be 424 discussed later. This result was anticipated, because people showing mutualism are expected to be willing to 425 pay more than dominants for wildlife conservation. Prior research suggested that VOs may be predictors of 426 attitudes towards wildlife and wildlife management options; our study suggests that VOs may also influence 427 the economic behaviour of the individual.
429
Concerning welfare measures, the quadratic coding for the number of animals of each species allowed a 430 non-linear representation of WTP levels for each population size, expressed per person per visit to one of the 431 regional park. The calculation of WTPs was computed by means of the following formula:
where n is the population size of the species of interest, while β and β cost are, respectively, the estimated 433 coefficients from the choice model for the species of interest and the cost attribute. 
